Communications
Labile triangdo -Trititanium( 11) and -Trivanadium(II) Clusters Triangular trinuclear clusters have stimulated considerable theoretical interest' and produced elegant synthetic chemistry?+ since they can be regarded as the basic building blocks of many high-nuclearity polyhedral clusters. A cluster compound contains, by definition, a network of metal-metal bonds that define the coordination polyhedron. However, theoretical work has demonstrated that in triangulo clusters the presence of at least three bridging ligands is a very important factor for the stability of the M3 skeleton.' Therefore, the obvious conclusion important to synthetic chemists is that M-M bonds can be rather weak in these species.
We have now prepared cationic triangulo-trititanium(I1) and -trivanadium(II) clusters with the dual purpose of (i) making an entry into the nonexistent cluster chemistry of divalent vanadium and titanium and possibly (ii) testing the ability of these divalent metals to form M-M bonds [debated in the case of V(II)5 and extremely rare in the case of Ti ( with NaNPh, and VC13(THF)3, able to selectively abstract one chlorine atom, proceeds instantaneously at room temperature, leading to the formation of the trimetallic cationic [(TME- (Figure   2 ) consists of a tetracoordinated titanium atom placed in the center of a slightly distorted tetrahedron defined by the nitrogen atoms of four amido groups (N-Ti-N angles ranging from 100.4 to 125.8'). Two rings from two different amido groups are parallel and are attached to one titanium atom, formally zerovalent, forming a (06-arene)zTi sandwich. No special features were observed for the VC14(TMEDA)-anion of 3, which possesses a normal octahedral geometry ( Figure IS) .
The difference between the M-M distances observed in the two cations is striking. The fairly short Ti-Ti bonding distances the formation of Ti-Ti single bonds? Furthermore, the magnetic moment of 1 (pelf = 1.81 re), although difficult to interpretate because of the multivalent and polymetallic nature of these compounds, is consistent with the presence of one unpaired electron per molecule. Considering that the anionic fragment of 1 contains one titanium atom bonded to the four amido groups which is probably a dl Ti(III), and another which is likely a diamagnetic d4 Ti(0) atom, the trimetallic Ti(I1) frame can reasonably be expected to be diamagnetic. By way of contrast, the V-V distances in the isostructural trivanadium aggregate 3 [ranging from 3.145 (6) to 3.159 (5) A] are considerably longer and likely not in agreement with the presence of a V-V bond. Assuming a normal d2 high-spin configuration for the octahedral VCl,(TMEDA) fragment, the magnetic moment of 3 (peff = 5.01 pB) indicates that the vanadium atoms of the trinuclear unit should possess a low-spin electronic configuration with less than one unpaired electron per vanadium atom.
There is no doubt that somehow the different electronic configuration of the two metals (d2 against d3) should be responsible for the different M-M distances in these two electron-poor c1usters.l However, in our opinion the low-spin configuration of each vanadium atom in 3 (with two coupled electrons and no V-V bond) makes the existence of a Ti-Ti bond in 1 doubtful, in spite of the short 'bonding" distance.
Consistent with this rationale, the cleavage of the trimetallic frames was easily achieved with both 1 and 3 via simple treatment with pyridine at room temperature, forming the monomeric exhibit weak ferromagnetism a t low temperature resulting from a canting of the spins.3 Although uncommon, such a situation may occur either in linear chain systems when magnetic interactions between next nearest neighbors occur or in two-or three-dimensional material^.^ Among this class of compounds, the layered complexes of 1,2,4-triazole with divalent metal thiocyanates: although exhibiting canted spin structures quite similar to that reported in this work, are characterized by low ordering temperature (3-6 K) and hidden canting. The title compound, [Fe(4-imida~oleacetate)~]~ZCH~OH, exhibits a net magnetic moment below 15 K, the highest 3D ordering temperature reported so far for a molecular compound characterized by a canted spin structure.
Reaction of a 2:l molar ratio of sodium 4-imidazoleacetate (Sigma) and ferrous acetate tetrahydrate6 in deoxygenated methanol for 12 h affords white microcrystals of [Fe(4-imida~oleacetate)~].2CH,OH (1) in 92% yield. Colorless single crystals suitable for X-ray diffraction study' were obtained by slow interdiffusion of deoxygenated methanolic solutions of sodium
